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PROBLEM TO BE SOLVED: To improve carrier tracking 
capability and the performance of a receiver by 
compensating fading through the combination of pilot 
symbol interpolation and estimate by the decisive 
feedback successive least square method. 
SOLUTION: A known pilot symbol periodically and a 
sample corresponding thereto are respectively inserted 
to a transmitter and the result is extracted by a 
receiver. A phase and amplitude estimate device 7 
adopting the successive least square method extracts a 
phase and an amplitude of a delayed reception signal i2 
by the adaptive algorithm based on a detection symbol 
d1 resulting from a slicer 5 receiving a compensated 
signal i3 and a known symbol, p2 to estimate a product 
type I/Q component. A delay block 4 is provided to 
compensate fading based on a phase and amplitude 
reference 21 estimated by a pilot symbol interpolation 
device 1 . Thus, the reliability of the estimate is 
enhanced, deterioration in quality is avoided and the 
estimated phase and amplitude is continuously obtained. 
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at, 

jiiy^SJbh^^Sfe (recurcive least squares ; RL 
S) fcJDfi^SRLSSffiffiat^lBffig^ai:. 

^< k fc^E^£BJ^*fc»*MIS#afc . 

y^r&^ak. 

[11*3(2 ] tSfiB^M h ~»x>i>mmmmm 

fcyytf^k . ttW n >y h yy#;l^k £1ufBRL 

smmM/mm&mmmxiit. luieRLsa 
m&xmm&^m. mmxjiztitzyytfji 

&t/!i<l«£ffi£M}1-|> £ k SimSk-tSM*^ 1 

u mmmmmmmi-^ zbzmbi-m 
i team* u riTOt-- «y b . 

zmm (rls) jftEry^ux^tfflv^itswa 
ti-&m& i u rnwi- ? b . 

<^y ^Xii^M P v h v V #/l<& HiflSR L Sffiftffl 
HWSJH6] MfESfflii#a*^ 



£$tsz b mmb-t hrnrn. 1 %mm^ v rmm^ 

[»*JS7 ] ffimi<7>mRvwmB&m<. mi 
im nvb isy*)vmmmmmm3i¥-m&}} 

cotzfrmfccommmimzstsz b zmb-t 
h mim 6 1 mm + y 7»j-- >y h . 
im&s}m&2vmwmm&m. mi 
rl smmmmmmmiz ± offifflavswtjg 

a* i t £^k t fin*® 6iaa^^ y tisot 

riM9 1 frfayy*7M$£H#a;^ 
fstsgi 6 1 sm«o tm am 1 ammx/mim^mm 

6 1 B«^i?iBm 2 ^efflat/fi-^-fflm#acoai^ 
j fflv ^ y sK;i/ 1 iftta-t * m 2 <vmm b , 

k ^#i!k t-Sffi*^ 1 IBa^^-v y 

->y ho 

[fi^js 1 0 ] mm 1 <owg#«w*. mzm 1 oaffl 

ft^. itm.-fhtz.mzms y#>vmmm ozbm 
Wibi-mmmm^^urnm^y k 

CW*3S1 1 ] fiifBSl2<7)ffl5g#a#\ B?IBm2^fiffl 

■tumm 9 imco* + y r rasia^ -y h . 
imm 2] H^BS®#a^ 

una^-f o -y h y y ^n^ffsefliay^gjss^afc 

huibr l s mm&vmffi&z mmmmmmi- 
$>m2commmb. 

-vb. 

imm 1 3 ] mess 1 oas^a^. %mm^b%m 

mH&em&tvfcJU n y b ^y#/>k if 
fEy^n-y hj/y^H^i^fiffiav'fglffiS^atJ; 
* W«Bit»flW-6#a* $ k &#^k -r 

sasKsi 2fBtt<o^+yri^K^y h. 

imm 1 4 ] iiriB^2«3i®#a*\ gftfi^srs® 

wiER l s mffi&vwmmfflzmt mmm 
a. mmm^zMm^m^mmLmmb^ti, m 
mhfcmmmmizmtxmfecDmmtimAztiz, 
zb^w&b-tm^m 2imm*v7mM3--v 

h. 
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rfciwwi i u h . 

[00 0 1] 

* y ruffle- v h fcBit* . 

[0002] 

i. 

[0 0 0 3] WKr7x-yy/fi*fijfffc:ft 
[0004] il*7j:-y^li r 4 VfitfrSp) 

mttfy*-is>yi-**Mz&^xiK®.mizm^ioti 
[0005] mmazmmsmm^ummmm 

(M-PSK) «NHIK33SmH (M-QAM) coJ; 

[0006] ^PI^^^tSlRl^^«*^± 

SvMilnH ^--V^/H^ (cochannel interference) & 

[0007] f-**A#W 'J-7x-^*y^ (Raylei 
gh fading) CfcoTJHfU f-**;HM:«iaKCSa» 

*. 

[0008] 

«t x-y y/f ^^Siil (mult 

iplicative distortion) C0&gM<7)W%MM'bZM%; 
(Recursive Least Squares, TRLSj bh^o) lZ 

i s jfflfcr/^ y xa s £ 1 t\ 



Sit. ^I£*fr6»3tSyMX (additive noise) 
ifih. T-?Q.m'fTOt:Mz*v VTt&m&irtfi 

x &mimmt&tzMzw&mizmiZti%mmL> 
[0009] ztu&. waning*-* y rmtamvi* 

(decision-directed carrier synchronization archit 
ecture) (MZm&Wftth. (WJgLfc 

m%cr>^ywi>zm^x<k<n>m&irroifm) pl 

L (Phase Locked Loop ; fiffiPfflDI^ 7°) £R&ajJF 

(causal) *ifflatfli«teg*l6L3W»i*V^V^W 

[0010] #H*Wfrftffl&tfigM«»5£fc LTti. 
WiHTXA-S/V^asa (¥itMI) 369S6Wfe<t-6. 

fflv^a««e)5aBWtJaB*4«'r6*»fer»&. tip 

Lti&b . m&m** y Tmmj&x&z. <o «* o t 
[ooin ssj®«/hz3iiafc isjajer^y xa 

[0012] SfcttWHfcM** <2r*UPSr*tIir, #U 

-tsjssaa«i4a< . **wtflaw**:s < =sr*ur 

Wfcft££iDIfi® ( h5-y*V^S@) *ffl<ifcic 

[00 1 33 7x-vy?&mt&* mmmmzt * 
mmm (mMmm&m^^^Mtxy^j 
yrmmmLommmmcomik tx^hznz ) <r> 
mmt daw*, av«w«»> ^ian©(=/h§<^i. 

[ 0 0 1 4 ] £ a L^^a^fiffi3E«|{4, WJSWfflR 

[0015] &K3k7x.-i?yr* : evtoWwtilte 
4vh) k9Mktz&*< : fMk . mm 
m** y rm^zmm^mM/hzmmb m& 
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tmmmmcom&iz^Mim^b^ z. t x*m 

[0016] Wmmi. Zcvii^-jfmzk 

X'^\ 

[ooi7] >m ovb isytfjwftmmwt 

[ooi8] LfrLKtft,, mmm^x a 
nm\mm.*-ML. 'Mxiv^yxm^mj^ 

[0019] *»5ri*tff zmmt&teib. mm 

<l-f—-7 A)V9 (Winer f ilter ; W&y A )V?X'fo 

mmtm^WMe (t) <n2m^mn'Uz 

[ 0 0 2 0 ] %^ X. *5fflHtt. JJERBS£fc*»T$r 

■v 'J 7H»r; y h Z$mt& h(OX'h I . 
[0021] 

ft, *Sffl)Ui, ^nyh^yjJW^trtiWftikfcJ: 

f f ffiHSrS<^MS''J^^S& (recurcive least square 
s ; R L S ) tci 0 R L Sfflffiffl&tf JSHJfcJE 

mmizx*)w^y^mm-i^y^ 
SMt. iftBRLsfflfifflat/s«^g*jg» 
yxfrtmmm&xmmm&kmMmmnR 

[0022] *»gjtt, WW o <x h ^y#/H*l#S 



f: MER L SSiffifflaWHHIIje^KfcJSaX* u 

frfBRLsafiffls.^fBK»s#s«i, mmwzn 

[0023] ±M<m< , *WDHi, ^ + 'J 7IBLTOO 

( descision-feedback ) SRLS Wfek U 7 WIW 
mizmiUhitZhcDTfoZ,. 
[ 0 0 2 4 ] *«^{04r+ VTfflfc-=L<r H4, 

d fc 0*C* , x -y>Wt tX V>l, |IB(C P L L 

[0025] ^-LT, ap^StiJ^rtt, T ^ ^^/U* 

[0026] *3WB*»«iw**3«tt, asesfufc?-* 
x ifrttmsmt&z k m$ h . 

[0027] *»BHte*JV>"Ctt» sr^a-^y 
[0028] 9MMW**S*^yjK*'X9-* (0.5 

[0029] *«rc««§*ut^y#;W4. WsmM 
nvhisytffisbMfr&bztL. mxm&frzmam 

(RLSSS) tffiSiiSo 

[0030] mmm^zjmizx&mmmmm 

[ 0 0 3 l ] -e LT , 3S5«ft^hz«ffit: i 

[oo32]k<i^-c\ s»®ft/MJKswausr;p^ 
yxAfflco*#ftfi^#t«c(4 r i j fcja<, mmm 
mmiz& xommmz nmzmmti 
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[0033] W&iZtSftt&JGmt. w&®m**r 
lis BfSwSairnv^tiOtt^tliMIS^ JBf#k 

\imtnnmmei^iih. m&nw&mizmtm 

[oo34] mfr%x&b Lx\t, &m&3mtrtv 

[0035] l^u***^ ^muz^wxa. t&vfc 
x5-tstBi: muoum^immmizzz, z t t\ 
zti^^mmbiix^htmb^h. 
[0036] *mmmttim*. tv vtmn 

[0038] *»BBO*^*fflV^ £ fci 0 . mn<n 
b ^v>l0l^>»*ffl9SU a -y b ^ysK/MB 

[0039] 

Ji. «*J!W«)raffl*#JtLfck#fc:^^(IWafcfc»L 

uraeai. 7 x - y y^f ^ ^««tt«s& 
[0040] *mt&i* ±.m%\< . y rmm 

H^ftftOH^I^ffilft (descision directed con 
figuration) fciSVVtWfi&WrMI V\y?TvT) M 

[0041] mRm&'b-mmtexmmzm&m. 
mm&. m%n®mnM7"vv?iz£^xtgmzw$k 

[0042] 3K&ffl«*Z!Ri£«£ ( R L SiS£) *>fc 

tit. 

[0043] 7x -ityyi-v^wmmismnMd: 



ftmg£&#u mm (additive) ;Ax<mm*.m 

[0044] *fMB*fflV^S£tt, AM07byV* 

mkmxrvM n >y b yy#;M^#&Wt^**£tfl> 
£ 

[0045] *mcommxsmi&. ixrco*m<o 
m*nwzmiLxts< . 

[0046] ai{±. ^mm<r)-mmm<izi5nh\m 
tt<r>7v-mmwm-%%>cox~foh, <mm. 
mp>w$Att*>*>*M isyrnvzwrnmiz 

—yWizisblz^ jUu-v Y^y^Vi-f-f^-M^M 

[0047] 02{±. ^mm-mummizm^u 

tm&t &Rfr&ttftfc** U TRffl^-- -y h^7a >y 
jUST/I^yXAj^ 7x-yym^«iffii 

[ 0 0 4 8 ] 03li, *3ft#^£SWBIIfc*ift*ffiffl 

yy^fc^-f n >y b (CAB@!S 
Tli x y JiOWrTSw &v i3MW»«jes *ir ^ 6 . 

[ o o 4 9 ] H4«i. xmco-mmmizmmw. 
vyxfoh* 

[0050] 

[0051 ] SlW^XA'y h'ffi03BK5g@m# 

£ . 7x-yy^tJ: LS^S^PIffi^ ( in-phas 
e) kiSSDa* (quadrature) I/Qli. ffi^}P^3!Jffl 

[ 0 0 5 2 ] 7 x-^y^KjHH-tftSIBfflfi^ I /Q 
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[0053] *mm-mismcit. mmmmm 
jgii. mmmco i /Qm&&m&t& z t k =t o f? *> 

^L-CUKJPSf iWPJ««» ( agc ) fcEv*4 i k 
[ 0 0 5 4 ] *W A^f— ^comfriZb 

[00 55] iSii«l^»KBWl^^ VsK/l^3r*»t> 
y^fn^hyyiJOi^JfAU ;^p«y hy 

y *VP£fcfJSEt6 -tf-yTVK^ttffifcffl^ , 7i-y^ 
•f-y*;K^BHfflSco«fe«*»JiW-4<0{^<>f p -y h 

[00 56] i^ifewc-f n -y h yy#;M4, £%3Lft 

/hzsffiic j: imi&vmMmm h v-~y<?\z & 
[0057] i<^7 v-A«jaai®jMi . m i fctfcew 

fcBWSfiT^* . 3-t.p y MiMfflw^f a -y h yy 
•#)Vb WOW? —9 isytfAfrbftl . ;*>f a >y t- y y 

■fztli^\ 

[0058] mmmmw n >y h yy#;i* ^ 
U ^vtNfflor-^yytf/P&iSflU Kfctffcfc 
Mfflco^M n -y h ^ywuzmm-z b \^te!mm 
mi-. 

[0 0 5 9] JtN/Mk LT141 SfcjHi.ifcWtffflV* 

** 1 i 9 fc*?&*tfr, -ocoxn -y h^C?)^ P >y 

p -y h ^y#;H^«W«<^)ttlBt«5WM-* . 
[ 0 0 6 0 ] 02 *#SHLT . ;<>f p >y h yy#/H*lif 

sitt. »AMn7hy>^P i m\^xwm. 

[ 0 0 6 l ] ;x-f p y h S/yiK;H*fflN» 1 12, ;M p v 

[0062] JMfWC-f n -y r- y y xJOHW (4> 7x- 

tf)#^XFW (Gaussian interpolation) bffi$$PW\ 
(low-pass interpolation) Wfr^$WM ] H j $ (linear 
interpolation) tf s Z^^ZMM^tll . 



[0063] «»P«j#tJaTfc:«*KIRW6. 7i- 

S J>?+* *;Hiams ffl* U ^>f n .y b y y# 
/W: J: 9 «ii *;HlEflBiWi##- i 1 *>*r 

m-yw&w n-yh yy^p i j: -jTiyM-i 
mLmtsjxizi^xmtix^h. 

[ 0 0 6 4 3 ;M n -y h yy#;K0iM^' 1 A 0 i>±T 

htiit. i xd >y hiz^xzti&cowzm^mtt 

7 x -y'y ^^aRBKliMffl^HK- 4 o -y h y y 

[0065] fiffl&VfH«¥z 1 {J, Xn -y hrtfcfc 
V^2fflc7)ji^-r4xn>y h<0»»P«ffcJ:oT«5eS 

[0066] ^<H2i«XD7f* J f)«AMo7 
h i/ytfMz X -oXWfcZtih 7x-yy/ft^;w 

[0067] 7 x-y >ym&3.*> I J&frk QK6*fc 
1 xu >y h ( imtfV* 7 4 ;k 

fc\ ^ffl7^;^ (polypahse) @g&M£&MFi& 
[0 0 68] H2(CtJ^T. ^n7^3"C*3^ffiffl 

mmsmm i ^\ o.^ y y#;n^iiN» 1 tis 

&«it-ri, fcWHtm^ i 2 (c««9K« 1 / z 1 1 s» 
[0069]7n7^4tStIIDlli AMn 7 h 

yysjf4/w»» i xcDisytfmmzmttmm 

[0070] X5>f-9-I-t^^7o>y^5{i, 
tlfcfi^i 3£A73k LTfflV\ iSyy^d 1 &{fj 
-fttk (Ztl% r^y^^ (symbol decision) j 

[007 1 ] 3t-wyhtsttaj?*ife ("t**feraH 
mtenfetoxj 7f6KJ:-jT^oy hyy^ P 2 

fc«>W«-f P v b y y#;WI£*2 k^W >y^-6c0$lj 

mtfyu-mmmmmztix^z,* ^mwmm 

»A§iut)SiD 2(i. 7 , n-y^4ttsft&SED 1 k 
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4. 

& (RLsmmmmmm 7«u m^ht^y 
[ o o 7 3 ] H3 (i, a»a*/j>z3K6te i staffl&tf 

££fld@&a£ «fc iJBWfcHIW* fcflTfc* . 
[0 0 74] ^>jJ0WIW|u 2J4, mL'syft^d 1 fc 
o >y h i^y^;Wp 2 fc £ 0 1 fcjStf"*>f y f - 6 

flu 2 jBis*Lfc«®M# i 2 ktt. afcsat/Kisi 

z2«RLSfifflav«(Htse»7»a*fc** 

[0075] is> x>i<u 2 zmmmcomsimz 2 z.m 
nmoi ^zxmn-fh ; 1 t x 0 * gfifi-f- 1 6 w#t 

[0076] x9Ht#e2»4, WH»102fcT, * 
fiff^fSStt i 6 £SSE3*i.fc5aHI# i 2j&»fc«JW 

E t = 2J I e 2 (n) I 2 W t_n 

[ 0 0 8 3 ] fcrt?u wtt. aaaawoKfe ( r l 
s) 3»6r^yxA»fcft««»ft(tfl8>rr**. 
[ 0 0 8 4 ] , 3B»ai*/j\z3iiffi«r^rfy XAti 

[0 0 8 5] ££?tt, 7x-^y^f-^^;l^SS 
fr\ 5-Jtoa98MfflI^ z 2 «3RJKc i -5 X t'f) 
X 0 y y^stij: a 1 1 , ji&»hrj|t£w7 
;^y XA{±Wft3<ifcWa*:fr« . 

[ 0 0 8 6 ] «»u 2{4A*m-?-fc LT^^f-u «# 

z2li*£fl8SfcLr#ife*r., e2=i2-z2-u 

t 

R t - W t_n ■ u 2 (n) - u 2* 

[ 0 0 9 0 ] ifc. D ( t ) i4, Jto* ( 4 ) (C«jg3*l 
6ffiSfflHWrC*&. 

D t = 2j W*."" • i 2 (n) • u 2* 
[00 9 2] u2* (n) 14, u2 ( n ) 

[0093]u2(n) ■u2'(n)[i u 2 ( n ) 



[0077] K-^VY^mm i 214, 5^ysK/HH 
Ifflftfc. "«r*)t»l»M { nTs } lZ&^X-m?y7V 

yyzti. Mmm^rmmz£hmmmmtm& 
nzxmmmmti&iryyfr < 1 2 (n) } * 
^s. Tsjis/y^jmiasc^t-cv^. 
[0078] 7x-^^f-+*/m^e^coiteffl 

{4, B#M (nTs) (CtJWCBtfjSfU ^7°^ { z 2 
(n) } a*#«t*. 

[0079] X^yt^u 2 t> ttcisytffrT-fM 

mxyyyvyyzh, mm { nTs } tajiwyr 

ijy/(u2 (n) > "C«3*l*. 
[0080] flW- i 2, i6, z2, e2il I/QE 

*> -3 tzmmm^xh * . 
[oosi] mrnmA^mz xmsfcrmv x& 
t4, mm^imfrmzmwme 2£*/M&t*. ^a* 

fcflBWWRWtcjftP'U, TJUfUXMiiteS ( l ) we 

t*ftwt**. 

[0082] 



0<W< 1 - ( 1) 



2i4t£H*t-5n-S>£ . ±3$ ( 1 ) tefeft* Et*z2fe 

XAfcfto-cjfcs ( 2 ) amt>tih. 

[0087] 

R ( t ) ■ Z 2 ( t ) =D ( t ) - (2) 
[0088] ZC\X\ R (t) {4, m: (3) 

[0089] 
UK2] 



(n) - (3) 



[0091] 
UR3] 

(n) - (4) 

ffiMffiR ( t ) fclSMre**. ±5t ( 2 ) W)S«4, <JC 
5* (5) X'5-Z.L>ilh. 

[0094] 

U&4] 
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n=0 



i 2 (n) • u 2* (n) 



W t_n < u2 (n) • u2* (n) 

n=0 

[0 0 9 5] R (t) ii s Jfc* (6) WiStC, — 9-y [00 96] 

TVHTflR ( t - 1 ) *»6jKKW ( U*-3/^) fctf* [*5 ] 



R ( t) = W • R (t-1) + u 2 <t) 



r (t ) 



[ 0 0 9 7 ] D ( t ) titotC ( 7 ) <0J: dfcS&Wfcff 

D <t) =W - D (t-1) + i 2 (t 
[0 0 99] 7x-yy^***;l>*8Mlffl 
MSfflz 2 ( t ) i±tf^ ( 8 ) <7)J: 3 fcjKKWfctf* 

W • D ( t - 1 ) + i 2 

z 2 ( t ) = 

W • R (t - 1 ) + u 2 

[ 0 1 0 1 ] H4tt, H2a3K*ffl*bhZJKfefcJ:*ffi 

[0 1 02] ±3S (8) *>#?tf)ffJH4, yn-y^20 
1, 2 02, 2 0 3, 2 04fcTfr i fcb*l.&. £*l£><0 

rny^ttx^g-aati'fa. 70^^203^1-9- 

y7VI»M*A Ls 7zi'v7 2 0 2 lilnWBTifc 0 N 
yn«5r^2 04liaO» , Cft*. 

[ o i o 3 ] ±& ( 8 ) mmmm* ?w?2 o 

5, 206, 207, 208, 2 0 9fcJ: Vftftbtl 

•y ? 2 0 5 «fifc8flgR<0iHt*HJ» U^2 
0 8 li l -9-y7°;PS® 7"n7?207 liJnS 

STftOs 7n-y?2 0 6, 2 0 9fcBRK8 , r»S. 
[0 104] J^(8)<0#»tfSWl, 

[ o i o 5 ] @4 fcii. mmm^rmmzihm.^ 

id. 

[0106] *^bj{4^ i£ ^m^L^mmmmizm 
[0107] a^stgfctjjt* j a xcomzi&m 

«fc«>«M»W-»tflaWi. r 1 j teifiofcmrSrJtfttr 



[0098] 
[R6] 
) • u 2* (t) 
[0 100] 

mi] 

(t) • u 2* (t) 



(8) 



( t ) • u 2 * ( t ) 

b->xwmtt>i. 

[0108] ^mmmiz^xa, wms&xmi 
mmm v?izx~o xmrnzux^i . 

[0 109] 02»:/O'y?9fc*Ht*5fflSD3i&*, 31 

i 4ffifflav«(sse»7 izx <omfr 

[ono] m&commzMtzvv h»t>(tfm*®. 
mtiumm^xmm&m ixmmm^zmm 
tzx&wz&mati. t xwmmmmzti 
i. 

[oiin afraatfSHBfctJvvttt, mmzmm 

mmtm^tihtrnz, mza^mmm®. 

mmmz j o grc&fflsn (m-pskj 
isms (m-qam) ^ia**ieeH*fiiritfc=Sf 

[0 112] H2fc*jwc, 7ny?l O-CSSSfi**! 
«*nii> ^^i4co®S7x-^>^ffl<ifflta 

S . fflffiSSHIi, i 4 £*SJk 1 / z 2 £fH»: 



(9) 
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[oi 1 3 3 +**iWft*m''lk* 7i-y>/i 
«*l I *>ffi -hipt> V 7 h * x TflHSr - * #f* & a . 

Sflfc^yjJOU (SaH^yjJfA-) d2&ifcfrt4. fll# 
i 1, i 2. i 3. 14. I 5. dl. d2, pi, p 
2, zl, z2(l I/QB3D«#tffofc«BBRfilffl| 

[0114] *&«<3i»fc*S*^lWf * 
y TNffl^- y b 5 St/06 £#JHLTSff!H 

[0115] wasi*®** u M4. 

(©waft*) fcwfto, 7s-j;^ 

[0116] H5 fctt. U TWtMZlM). MdSL 

MA^mm ( rl s ) m ■ wmmt^mt m&t 

ffljgfWdfidf * U r|ilffl^a<7)yn <y ?hh£^ 

h. 7x->?y^t:J:63lffllSS«Hfflja»(in-phas 
e) klttSM (quadrature) I / Qli s ffi^r^a 

s*u mmm.<r)i/QWiimzz:<m%Ltz%><r>t% 
tit. yv-A-mmmmi., -tx-imizmkLxm 

di = z 1 i- z 2 i. i-i 



[0 12 2] z2' lt i.itt» z l ltl fcz libCDM:<7) 
I). 

[0 12 3] ZtoTfrztVXMi* zli-zli-i^ 

[o 1 24] Qtt, ^nr/p^yxA^^uflafttr* 

>9 , 0 *»4> 1 <9«H<0iBR«J98rC* "J s »$f4 1 fcifi 

[0 12 5] H6H. ±5S (9) ~ (12) fcJBUfclf* 
£g£ SWWfcBlIIW-* t«?*9s 85 <tfF 5 2 

c o 1 2 6 3 ±* < 9 > mmi. o 1 k ± o 

BSfrSflTH*. ^07^502, 503, 504{4, 



HSU:*:* "J?**. 

[0117] H5 *#flgbT. ffifflai^fiB«e896 0 
14, SffiLfcyy»d 1 Xi4BWM n b^v*' 

T^&kokU mW^Mo>yhi/y*>^tl5 

5 6«0»JfflI(i7l/-AfflMSm^|SI»t 

a. 

[01183 mmmmmm^e ott rl sera ■ 

[01193 ^W#l5 2i4. ^atf»£tf>Stflt£BHft 

ni/>X>lsC?y?WZmo. ^WtttUVV (Morriso 
n) 05ik/hr3R7x-^>^ ■ U^MT^UXA 

[Ol20]«£«zi^)ifiJ!|*ffl^*c:i:fc:«fcOs T 

*mm-h. HnXf77WiIz2 i)n ,i«t 

'J v >mm i ajmnzs? x - vynm 
imTj^ox&znftL. zh, zi H , z 
ii-2. -tftfefscfctcio. ^ai^5 2{±*-r^ 

lXT-y7V)f-a!lffiz 2 i+1 , i £&£L&{+fttf&^& 

[01213 
[1K8] 

- (9) 

- (10) 

- (11) 

- (12) 

±.ft (10) otWti "Jfllu&Hi. -ts*: (ID 14, f 

n<y?505, 506, 507, 5 0 8tJ: OHSSfl 
X^l. ftfflc* ±* (12) «0»MBi, /n^5 0 
9, SlOKiOH^SiiTV^. 
[0 1 273 mttZ%mLK*)ry7)Vz 1 i KfcWC^ 
a»S^IH*W4ft», ^M»5 214. (13) a* 

[0 1283 

Z2 1 ,o = z l s z2' li0 = O - (13) 

[01293 mfrTfo&xk^mmmz^ht&y^ 

i^M^5 2{4. fee (14) »iifc*J<. 
[0 1303 

z2 fc>h -i = zl h . l , z2' kik - 1 = 0 ■■•(14) 
[01313 RLS»j@(!BItlPIW4fc«>, 05^R 



z 2' i=z 2' ,. (1 - Q) 2 d i 

z 2 i ... i = z 2 .. z 2' 1*1.1+ (1-Q 2 ) di 
z2i-.,i=z2im,i+ (n - 1 ) z 2' i 



(10) 
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[oi 3 2] ^^x-^y^ty-fxt^ ggR*o£ 
[0133] U TRJKfrSfcfeft* £*i 

*. 

[0 134] ^fi^X^kWm-htz^. 11»L 
[0 13 5] m%.£miS4Xiimt&t:#>£*i$ 

sfcft. RLsms&wmwmi. #«bi/--y 
^ot^mw^'cfw tij*ij-t7 b-rs i 1 1 j: 

DfPSrfcfi*. bk--y^TO^TB#^fcv>-C. 

iwa^Bisjis (i3> , d4) tae^ft j: 

[0 13 7] H5(C*J»t*»«»5 4J4. «5e£*lflO 

mztifzmmMmx 2 * , »nm i 1 

*i ifcaaHwn/z2t«jM-«. 

[0138] W«fg[6lS|BIffl^tTRI^«§n^^ 
[0139] 5M«W*»S*fix9-I/- bttHTCftW 

ttfcV*. m^i 1, 12. dl, zl. z2ffl 1/ 

[ 0 1 4 0 ] 0 5 a^H6 tiMaix-cKWLfcwsaiirti 



[0141] 

mmz x. 1 mfccom.mmcommm-tmMX'&& 
mitmm Lxm^mmRummMfemzkm- 

[0142] 4fc, *»5JfcJ:*SJ«i, «SE3*ifc7 

swtr & 7 w«ib*jim-$-s d t £ t ^ 

sgv^71^-ASiifejMKi3{7I.AM n-y b ^ytfVMl 

[Hi ] {fm^^yv-mmm-mxhh. 

I H2 ] *^«0H«l^<0«l«t«^t 6 7n y ? 

CH3] *f^«-sai^Kfe{t6fifflfttfl8(ffieg 

[04 ] *wm~mmmiz&tfhwmm^im 
izx &mL<?)tzfr<m%mmmhtz#><rmx'h 
t. 

tt*wmt & tzubcomxh h . 
[06] ^ v Tmmmmi^^mnmco 

m.m&mm-hfcfr<nmx'foh . 

1 ^oyb^y^rtffsi 

2 ^Pyb5/ysK;Wte» 

3 ffiKfttf£gffiflt3l 

4 jli7n7?Dl 

5 x^^flfl 

6 X^f-yf- 

8 @E7'n-y?D2 

9 lE7o.^D3 

10 ffifflSZ^BffiMtttll 

11 *94"9-II 



(11) 
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ioi 

102 mm 

201 i^kmm 

202 nm$$ 

203 lyynvmms 
2 04 mi» 



205 

206 stgts 

2 07 AdHS 

208 l-y-yrfumm 

209 $*& 

210 mm 



[HI] 



[02] 




[03] 




101 

*-e2 



(12) 
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[¥8*tIE 1 ] [0121] 

[WEnmm^ i mm c» 1 1 

mmmm&] 0121 

d i = z 1 i- z 2 1, 1-1 - (9) 

z2' t + i,i = z2' i. 1-1+ ( 1 -Q) 2 d i -(10) 

z2i + i,i = z2i,i-i+z2' iti, 1 + (1-Q 2 ) di - (11) 

z 2 i+n, 1 = z 2 1 + 1. 1+ ( n - I ) z2' 1 + 1. 1 -(12) 



